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Description 

[0001 ] The present invention describes a bactericidal, 
bacteriostatic and fungicidal composition, in powder, 
based on the coexistence, cohabitation and mutual re- 
pulsion of two or more live species of Trichoderma and 
its preparation procedure. 

[0002] The composition of the present invention allows 
fungicidal and bacterial action on the majority of phy- 
topathogens of agricultural importance at the foliar, radic- 
ular, vascular and/or in fruit level. Also this product is 
soluble in any type of water, using it for curative and/or 
preventive treatment in seeds, plants, ornamental and/or 
fruit trees, fruits, and earth. 

[0003] The Trichoderma species were discovered in 
the late 40's and, since then, its potential has been ex- 
plored as a fungal antagonist of phytopathogenic fungus. 
Today, more than 400 Trichoderma species are known, 
which are of easy isolation, but of difficult growing. 
[0004] The antagonist activity for space and nutrients 
facing phytopathogenic fungus, including the facing of 
Trichoderma species; which is the reason why there are 
no mixtures of two or more live Trichoderma species, is 
widely documented in research centers both in Europe 
and in U.S.A. 

[0005] The development of Trichoderma, until now, 
has been slow due to the impossibility to find a technique 
that allows its massive culture and due to the fact that it 
can only exist one Trichoderma species per culture. 
[0006] Currently the way to obtain a Trichoderma spe- 
cies in the form of spores, is by means of fermentative 
culture in bioreactors, subsequent lyophilization and fil- 
tration of the obtained matter in a sieve that only lets the 
spores to pass though. Another way is to inoculate fine 
wheat flour with a Trichoderma species and then to dilute 
it using Diatomaceous earth and/or a clay matrix. These 
two methods are of low productivity and does not allow, 
due to the antagonistic characteristics of Trichoderma 
species, the production of two or more species together, 
and thus, there is no chance of obtaining lytic enzymes 
because these ones are produced only in the presence 
of other fungus. 

[0007] The Trichoderma species exert violent antago- 
nistic activity, in front of other fungus, included those of 
the same species, through the following mechanisms: 

A. Release of volatile enzymes that denaturalize and 
digestthestructureofthefungus with whom are com- 
peting. 

B. Rapid anchorage to the substrate, allowing the 
reproductive structures (spores) of the fungus with 
whom they are competing, to become non feasible. 

C. Establishing symbiosis with a live plant or vege- 
table structure to which they can microparasitize, re- 
leasing beneficial substances, to the host, usually 
micro traces of giberelic acid, and/or streptomycin 
when a slight bacterial attack exists in the host. 



[0008] The mother preparations that currently exist in 
the international and national market are obtained by 
means of vegetative growing of Trichoderma species on 
a solid phase, and/or dextrose agar potatoes. After that, 

s an inoculation is made in wheat germ, straw, diatoma- 
ceous earth, and/or a clay matrix. The formulated product 
only contains inactive spores of Trichoderma species in 
an inert excipient, usually diatomaceous earth. 
[0009] Due to the characteristics of the way it is ob- 

10 tained, it must be maintained in a cold line until its use, 
otherwise, it denaturalizes, and can rapidly enter in a 
decomposing phase. 

[0010] The product obtained using this method can on- 
ly be used in a preventive phase, because the spores of 
15 a Trichoderma species must develop to start carrying out 
its antagonistic action on the pathogens, generally one, 
to control. 

[0011] The formulated product, being made up by a 
Trichoderma species, has a very reduced action spec- 
ie trum on complexes of phytopathogenic fungus. And, fur- 
thermore, if the population present of phytopathogens is 
very high, the product is not capable of controlling them 
because the aggressiveness of the phytopathogen pre- 
vents the development of Trichoderma spores which is 
25 the product's active principle. 

[0012] The activity of the Trichoderma species con- 
tained in the product formulation as an active principle, 
when being applied in the field, is restricted both in its 
metabolic phase and vegetative growth by environmental 
so factors, such as the water's pH, the chemical fungicides, 
the winds that dehydrate it, etc. Also by the location of 
phytopathogens to be controlled, having null action on 
radicular and medullar pathogens and an erratic action, 
mainly due to environmental conditions, on phytopatho- 
35 gens of fruit and foliage. 

[0013] The product so formulated has no action on vas- 
cular pathologies, and can be fairly effective only if the 
logs are perforated to inoculate the preparation in the 
form of a bullet and/or injection. 
40 [0014] In recent years attempts have been made to 
facilitate and to massify its use. It does exist in the world 
market preparations that contain a Trichoderma species 
in the form of a bullet, for diseases of the vascular type. 
Those must be applied through tree log perforation, with 
45 the consequent stress of the vegetal; this disseminate 
the disease when retiring the drill used to perforate the 
log and acts as catheter while inoculating healthy terri- 
tories during the process of penetration and subsequent 
removal of it. 

50 [0015] The use of this formulation is restricted to ar- 
borous and/or woody species and the method is not ap- 
plicable to minor cultures like fruit and vegetable growing, 
for example beet, lettuce, strawberry, etc,. 
[0016] Also exists compositions based on spores of 

55 one of a species of Trichoderma in aqueous solution, 
which deteriorates rapidly, in a term of hours, even in 
sealed cans, due to the fast proliferation of bacteria, giv- 
ing it a penetrant odor, characteristic of the putrefaction. 
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The same odor is present in solid preparations whose 
cold chain was broken. 

[001 7] The Trichoderma compositions available in the 
market comprise a Trichoderma specie, usually the Har- 
zianum, in the form of a spore, existing no mixtures of 
two or more species of Trichoderma living together of 
fungicidal and fungistatic nature, due to its antagonistic 
nature already described. 

[0018] In the actual state of the technique ,it doesn't 
exist background that show its potential use in medicine, 
human and veterinary, for the control of opportunist bac- 
teria and/or fungus. 

[0019] Document AU 8479301 is describes the pro- 
duction and use of enzymes induced from Trichoderma 
and bacteria for plant pest control and for industrial proc- 
esses. This document differs from the present invention 
because bacteria are used to control bacteria. 
[0020] Document NZ 3351 07 describes isolated cellu- 
lase Trichoderma from a Trichoderma Longibratum cul- 
ture, with an estimated molecular weight of 105 kD. In 
this document, differing from the present invention, are 
obtainedTrichoderma Longibratum and other species by 
a fermentative process and the isoenzymes are con- 
tained in the culture medium and must be purified, to 
each specie correspond an individual fermentator be- 
cause they doesn't cohabit together. 
[0021] In the document US 2028500 a process is de- 
scribed for the preparation of new culture media for 
plants, for its multiplication of fungal bio control. In this 
document, differing from the present invention, only could 
get to live together two or more variants of the same 
stump in fermentative residues. 
[0022] In document CA 2304107 a process is de- 
scribed to provide impregnability to wood by means of a 
pre treatment with fungicals. In this document, differing 
from the present invention, is identified a method to pro- 
tect transgenic trees from the attack of fungus, not of 
insects and bacteria. 

[0023] In document WO 0183706 a microbiological 
pesticide is described, active against fungal pathogens 
of plants, and its preparation procedure. In this docu- 
ment, differing from the present invention, the product is 
based on spores, mycelium, or a mixture with fungicidal 
characteristics, using only Trichoderma Harzanium YC 
459 (accession 0772BP). WO 01/84935 teaches the use 
of more than one Trichoderma species in a composition 
to increase its biocidal activity. 

DESCRIPTION OF THE INVENTION. 

[0024] In the present invention compositions are de- 
scribed that include a combination of two or more natural 
or genetically modified Trichoderma species, by radio- 
active methods, or another form, original stumps of spe- 
cies and/or sub species of Trichoderma from any origin, 
natural or from laboratory, live and active in any of its 
vegetative growing phase, mycelium spores fractionated 
or in different proportions. 



[0025] More specifically, in the present invention are 
described compositions that comprise a combination of 
three Trichoderma species, naturally or genetically mod- 
ified by radioactive methods or other form, species orig- 
.5 jnal stumps, and/or Trichoderma subspecies, of any or- 
igin, natural or from laboratory, live and active in any of 
its vegetative growing phase, mycelium spores fraction- 
ated or in different proportions. 
[0026] In the present invention are identified and se- 

10 lected the Trichoderma stumps that show separately an 
antagonistic power in front of a certain number of phy- 
topathogenic fungus of economical interest. The identi- 
fication of original stumps was made according to the 
criteria that define each species, contained in: "Moulds, 

15 their isolation, cultivation and identification", 1981, Dr. 
David Malloch, University of Toronto". According to this 
criterion, the selected stumps were: Trichoderma Viri- 
dae, Trichoderma Longibratum and Trichoderma Har- 
ziano. 

20 [0027] Subsequently, they were cultivated in a tradi- 
tional bio reactor, fed with glucose-maltose as to obtain 
an aqueous solution rich in secretions but poor in Tri- 
choderma biomass. Chemical analysis allowed to deter- 
mine the presence of lithycal iso enzymes that corre- 

25 spond to Carboxymethyl Cellulase, Quitanase, beta 1 ,3 
Gluconase, beta Xylosidase, Xylanase and 6-pentil aifa 
Pirone. Once established the presence of the above de- 
scribed substances, a sieving was made, which allowed 
to pick up the stumps present in this culture. 

30 [0028] The stumps of these fungus were cultivated in 
a series of preparations according to the indications con- 
tained in "Moulds, their isolation, cultivation and identifi- 
cation", 1981, Dr. David Malloch, University of Toronto", 
until isolating each species in separated jars, 

35 [0029] The need to maintain two or more live species 
and living together was established, with the objective of 
synergizing its action spectrum in front of phytopathogen, 
as well as the need of counting on with high concentra- 
tions of the lytic enzymes, already described, that would 

to give a curative power to the final product. We started 
selecting a solid means of cultivation that allowed the 
rapid and harmonic growing of two or more species and 
capable to absorb the secretions released by these spe- 
cies when they attacked each other and subsequently to 

45 transfer it in an aqueous solution. The selected means 
was oat, which to avoid contamination, is previously ster- 
ilized and then incorporated in the culture. 
[0030] To avoid the annihilation of the species when 
living together in the culture, a transformation was made 

so by means of the exposition to radiation of the Trichode- 
rma Longibratum stump, changing it by induced selection 
in a stump resistant to fungicidal secretions released by 
the two species of Trichoderma that are contained in the 
final product. More specifically, the Trichoderma Longi- 

55 bratum original species were subjected to micro exposi- 
tions of Cobalt during 50 generations, obtaining a stump 
of unique characteristics. 

[0031] The micro nutrient is selected after having test- 
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ed the different means and possible combinations of 
them. Oat showed to be the means where two or more 
species of Trichoderma developed more efficiently, be- 
sides, it was capable of containing and subsequently 
transferring in an aqueous solution the lytic isoenzymes. 
[0032] The execution of the definitive culture is made 
over a slightly hydrated layer of oat, which was inoculated 
with a mixture of two or more species. The micronized 
oat is subjected to sterilization by controlled exposition 
to microwaves to avoid the degradation of the fructose 
contained in its germ. The micronized oat as micro nu- 
trient, complies the following functions: 

Physical support: allows the fungus to grow on its 
surface, being able to establish at a glance the pres- 
ence of any other undesired pathogen, or mutagenic 
changes of these undesired species. 
Nutritional support: gives the fungus all of the nutri- 
tional requirements for its development. 
Thermal insulation: During the growing process of 
the fungus, a series of exothermal reactions are re- 
alized, product of the catabolism of them and of re- 
actions that occur between the different enzymes 
thatthey release and the attack of them to the sugars 
contained in the oat. 

Buffer solution: The final product in aqueous solution 
acts like a buffer solution, for alkaline waters. 
Foam: during the stage of culture of the two or more 
Trichoderma species that give rise to the final prod- 
uct, the oat is capable to absorb the lytic secretions 
released by Trichoderma during the antagonism 
process. These secretions, now contained in the oat, 
are of a hydro soluble nature, for which in aqueous 
solution they integrate to it, abandoning almost to- 
tally the oat matrix. 

Regulator of the interchange nitro - ammonium in 
the vegetal structure to be protected. 
Absorber and transporter of the water soluble isoen- 
zymes, that liberate the two or more species of Tri- 
choderma when they assault each other while co- 
habiting in the same space. 
Furthermore, it is incorporated to the substrate Ru- 
bus extract, which allows on one hand to give the 
composition a bacteriostatical bactericide condition 
and also allowingthe culture to be free of opportunist 
bacteria. 

[0033] The addition of hydro alcoholic extract of Rubus 
sp to the micronutrient is carried out in a concentration 
not less than 0.68 mg/ml. 

[0034] To increase even more its action spectrum, hy- 
dro alcoholic extract of Rubus sp is selected, whose com- 
ponents have shown an important bacteriostatical bac- 
tericide action. The generated product results of a bac- 
teriostatical bactericide fungicidal power by the contrib- 
uted secretions and the activity developed by the con- 
tained Trichoderma species. The entomicidal action 
stems from the invasion of the digestive-respiratory sys- 



tem of larvae, nymphs, adults and/or on infesting the egg 
of different species; it also has been reported that the 
entomicidal action is powered by the hydro alcoholic ex- 
tract of Rubus that has the bacteriostatical bactericide 

5 characteristics also is teratogenic to the insects that are 
exposed to them, the eggs in contact with these sub- 
stances and/orthe ovi posture made by females that had 
contacted the proper product are not viable. 
[0035] Besides, other vegetal extracts can be utilized, 

10 such as: Oenothera rosea Aut, Alaysia triphylla (L. Merit) 
Brit., Arenaria UcopodioidesWiM . Ex Schdl. And Erodi- 
um cicutarium (L.) L. Herit, Birsonima cassifolia, Citrus 
limonia. 

[0036] The Trichoderma species correspond to fila- 

w ment type fungus that are antagonistic with other fungus, 
including the same species, mainly as: harzanium, viri- 
dae, polysporum, longibratum, koningii and variations of 
these obtained in laboratory and identified as T 22, Tr 
115, Tr 116, KRL-Ag 2 (Rifai), including holoforms as 

20 Hypocrea, Podostroma. The majority of the sub species 
selected according to the degree of aggressiveness and 
survival capacity in field conditions. However, what is in- 
tended to protect is not the combination of two or more 
Trichoderma species, because' this exists in nature and 

25 in commercial type preparations. What is intended to pro- 
tect is the combination of two or more live Trichoderma 
species in any phase of vegetative growth, capable of 
releasing lytic enzymes of repulsion, to grow together in 
a means of culture and to be immune to the environmen- 

30 tal conditions so they can exert its controlling action for 
a term not less than on day. 

[0037] The species that conform the composition cor- 
respond to sub species selected for its high adaptability 
to the fluctuating conditions of the environment, what lets 

35 them to stay alive. 

[0038] More specifically, the three selected Trichode- 
rma species correspond to Trichoderma Harzianum, Tri- 
choderma Viridae and Trichoderma Longibratum. 
[0039] The compositions comprising the three live Tri- 

40 choderma species are in the following proportions: 10: 
20:70 or 90:05:05. 

[0040] The composition corresponds to the hydro al- 
coholic extract of Rubus sp., and the specific secretions 
contained in the micro nutrient post vegetative and rnet- 

45 abolic growth of the Trichoderma species along with the 
live Trichoderma, resistant to environmental factors and 
are captured by the described method, and subsequently 
captured in aqueous solution. 
[0041] The composition contains: a) lytic enzymes 

50 Carboximethyl cellulase, chitinase, b 1,3 gluconase, b 
xylosidase, xylanase; b) a high concentration of 6 pentyl 
alphapyrone (volatile lactone that gives off a penetrating 
coconut aroma, depending on the concentration of this, 
which gives the characteristic to our product); c) micro 

55 traces of Streptomycin and auxins, (the metabolites de- 
scribed in a) and b) are responsible in a cellular level of 
vacuolation, granulation, lysis and disintegration of the 
cell exposed to these secretions); d) a concentration not 
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less than 0.68 mg/mi of active principles added in the 
hydro alcoholic extract of Rubus sp, that gives itthe char- 
acter bactericide and bacteriostatical. 
[0042] The bactericide and bacteriostatical action of a 
very low spectrum is described in diverse studies 
{France, et al, 2001; Stefanova M, 1995, Fernandez, 
2001) and is due to the release of Streptomycin under 
the presence of bacteria, exerting an action on Strepto- 
mycin sensitive bacteria, which represent a very smail 
spectrum, being the reason of the addition of extract of 
Rubus to the culture. This extract has a very high action 
spectrum on bacteria, with no action on fungus with what 
it is allowed a growth of Trichoderma without problems. 
[0043] The Trichoderma Longibratum previously treat- 
ed with radiotherapy, resulted immune to the secretions 
released by species Harzianum and Viridae. 
[0044] These secretions are deactivated by the pres- 
ence of metabolites that are released by the Longibratum 
thatchange the pHofthe medium allowing the absorption 
of the secretions by the oat. These enzymes are of the 
thermo labile type and, in the oat are deactivated without 
degrading. When the culture has reached the maximum 
growth, the fungus containing trays are harvested and 
immediately diluted in substrate, what allows the fungus 
to grow more slowly and the dilution of the enzymes that 
could affect the fungus structure during the aging of the 
product. 

[0045] When being in conditions differing to the culture, 
for example as an already canned product, the growth 
rate decreases dramatically. 

[0046] The species that conform the composition cor- 
respond to select species for its high adaptability to fluc- 
tuating conditions of the environment, which allow them 
to stay alive. This adaptability lets them to exert its an- 
tagonistic action in front of the pathogenic fungus during 
the period of 20 days. The secretions contained in the 
micro nutrient, in a biologically active concentration, are 
of two types: 

Fungicides: contributed by Trichoderma and repre- 
sented mainly by 6 pentyl alpha Pyrone, Carboxi- 
methylcellulase, chitinase, beta 1 ,3 Gluconase, beta 
Xylosidase, and 1 ,4 beta Xylanase that destroys the 
pathogen fungus structure. 

[0047] Bacteriostatical Bactericide: contributed by the 
hydro alcoholic extract of Rubus, represented mainly by 
the chemical constituents, can be observed according to 
Costa (1 994), free acids; peptic substances; ascorbic, 
folic, acetic, caproic, and benzoic acids, as well as cu- 
marines. To this, it must be added the Streptomycin re- 
leased by Trichodermas in the presence of bacteria. 
[0048] Due to its wide fungicidal, bactericide, bacteri- 
ostatic and entomicide spectrum, the contained secre- 
tions, the micro nutrient and active and alive Trichoderma 
biomass, exert actions: 

Curative: on mixing the product in water, the micro 



nutrient releases all the secretions contained in it, 
which are soluble in water, also the live and active 
Trichoderma in all of its growth phases. These se- 
cretions are fungicides of greater power than those 
s derived of the families of chemical fungicides. Also, 
the contribution of substances contained in the hydro 
alcoholic extract of Rubus sp, gives to the formulated 
product the characteristics bacteriostatic bacteri- 
cide. 

TO 

[0049] The mother structure of the lactones (R=C 2 H 5 
and R=CH 3 ) presents two active sites of biological unit, 
which lets a contact action, but also a trans laminar ac- 
tion, being able to reach the center of the leaf, while main- 

15 taining an unfavorable meansforthe proliferation of path- 
ogens. In insects, this structure also causes the release 
of the gamma amino butyric acid, inducing a massive 
migration of chlorine ions to the interior of the cells in the 
insects, inducing a paralysis that causes its death. The 

20 other lytic secretions already described affect the struc- 
ture of hifas (cellular filaments) and reproductive units of 
fungus, maintaining a sustained activity for a period of 
20 days, before starting to degrade. 
[0050] The traditional fungicides have in their rnole- 

25 cules an active sfte of biological activity, for what it is 
easier for the fungus to acquire a resistance/tolerance 
due to the fact that the plague is subjected to a variable. 
[0051 ] Field tests were made on different plants affect- 
ed by rhyzochtonia, fusarium, silver, sclerotinia, botrytis, 

30 bacterial cancer, infection by pseudomonas, all of them 
in an advanced degree whose only indication was to rip 
off the plants. A treatment in doses of 2 kilograms of the 
composition of the present invention per hectare, with a 
dilution of up to 600 liters of water, and applied with back 

35 pumps and/or machinery, depending on the affected ex- 
tension and type of vegetal. The evaluation was made 
two days afterwards, visualizing an inhibition of the 
growth of the pathogen(s) that were present in the plant 
(s). The control of the experience was maintained for 26 

40 days, determining that the day 21 the action of the com- 
position started to decay, becoming apparent a growth 
of pathogens and/or a new re infection, obtaining at day 
26 a control inferior to 60% of the phytopathogen popu- 
lation. This margin of control allowed, for commercial pur- 

45 poses, to establish a curative action dose of 2 kilos of 
the composition formulated with dilution in any type of 
water, of up to 600 liters, giving a residual effect of 20 
days. 

[0052] Curative and preventive: In cultures that histor- 
ic ically have had losses because of f ungo bacterial attacks, 
in spite of the use of chemical fungicides, the present 
invention composition was applied in doses of 1 kg per 
hectare with wetting up to 600 liters of water. In seeds, 
it was established that the historical percentage of plants 
55 fall due to attacks from fungus complexes (dumping off), 
was reduced from 40% to 5% with the use of the com- 
position. In greater (fruit trees) and minor (vegetables) 
cultures, it was established that applying the present in- 
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vention composition two or three days before a rain, 
and/or immediately after it, the percentage of opportunist 
fungus (otdium, botrytis, mildew, eschlerotinium, clad- 
iosporum) attacks is reduced from 90% to 3% using the 
composition, while maintaining the control for a time pe- 
riod of 20 days(residual effect). 
[0053] The curative and preventive action of the 
present invention composition is in front of fitopathogens, 
single or associated to fungus complexes and/orfungus- 
bacteria associations, such as botrytis, oidium, silver, 
chlorotic rolling up, rhizochtonia, corky root, bacterial 
cancer, cladiosporum, fusarium, acid rot, armilary, tapiar 
cerasi, monilinia, verticiliium, roya, agrobacterium tume- 
faciens, citosporiosis, wilsonomyce carpophilus, phy- 
tophthora, elsinoe veneta, septoria rubi, fumagina, didy- 
mella sp, erwinia sp, alternaria sp, sclerotinia, mildew, 
macrophomina sp, aerobic and anaerobic bacteria sen- 
sitive to Streptomycin, in general macrolids, in particular 
cyclosporin and/or Rubus sp extract. 
[0054] The preventive action of the present invention 
composition is obtained when the f u ngicidal enzymes de- 
naturalize, the Trichoderma species have already colo- 
nized the area, and start its antagonistic action facing to 
fungus populations that could left, as wellas also avoiding 
the new re infestation of them by the spores that could 
arrive by environmental factors and/or farming jobs. 
[0055] The insecticidal or entomicidal action of the 
present invention composition is described for the lepi- 
dopteran species as rhyacionia buoliana and other path- 
ogenic insects, for example margaroe sp, of a complete 
or incomplete larval cycle, sensitive to the exotoxins re- 
leased by the composition. These infect the egg making 
it non viable and can infect even the individual when he 
feeds itself with vegetables polluted with these micro tox- 
ins. 

[0056] The present invention composition that com- 
prises two or more active and live Trichoderma species 
in different stages of vegetative growth, along with the 
secretions contained in the previously hydrated nutrient 
with a concentration of the hydro alcoholic extract of Ru- 
bus sp, that is now called active biological excipient, al- 
lows a: 

Control of meduilarand/orvascularphytopathogens, 
bacteria isolated or in complexes, fungus isolated or 
in complexes, and/or fungus-bacteria complexes, 
only for foliar applications and drip irrigation, without 
the need to make drillings to introduce the product. 
Secondary control on nematodes, on increasing the 
radicular mass of the plants and also decreasing the 
temperature of gestation of nematodes by half a 
grade. 

[0057] Control of aerial phytopathogens for foliar ap- 
plications, bacteria isolated or in complexes, fungus iso- 
lated or in complexes, and/or bacteria-fungus complex- 
es. Applications were made to determine the doses, ac- 
tion spectrum, and residually of the formulated product. 



The presence of Streptomycin and the active principles 
contained in Rubus sp, at the laboratory level, resulted 
to be responsible of the bactericidal and bacteriostatic 
control. As the damage to the plant or fruit advances, 

5 produced by the primary infestation withafungus, usually 
is a fertile field for other opportunist organisms, included 
insects, to arrive and to cohabit. The field tests with a 
dose of 1 to 2 kg (depending on the severity of the attack, 
always with maximal dilution of 600 liters of water), of the 

io present invention composition per hectare, directly ap- 
plied with back pump and/or machinery, to foliage and 
fruit, lets verify the wiping out action of the composition, 
which was maintained for 20 days. 
[0058] Control of radicular phytopathogens in drip irri- 

15 gation, bacteria isolated or in complexes, fungus isolated 
or in complexes, and/or fungus-bacteria complexes 
[0059] Control of bacteria radicular phytopathogens, 
fungus and/or complexes of fungus-bacteria, The same 
as for the control of medullar and/or vascular phytopath- 

20 ogen, here the application is 2 kg per hectare, with wetting 
of foliage and tree log. 

[0060] Secondary control on nematodes: It is widely 
documentedthatthe Trichoderma releases giberelic acid 
in a sustained form; this is an important promoter of mi- 

25 tosis and meiosis, for what in the plants is obtained a 
greater radicular mass, that for a constant population of 
nematode is translated in a secondary control of this; on 
other hand, the micro nutrient contained in the aqueous 
solution, get to decrease the temperature in half a grade, 

30 for what a nematode eggs percentage are not viable. 
[0061] The present invention composition can be ap- 
plied to plants, trees anoYor fruits in the form of a dry 
powder, by the volley technique, in seed impregnation, 
by means of an aqueous solution, directly to the plants, 

35 incorporated to fert-irrigation tanks, by means of back 
machines, pulverizing machines and electrostatic ma- 
chines. Depending on the severity of the attack, the dose 
is 1 kg per hectare or 2 kg per hectare, for each 600 liters 
of water. 

40 [0062] Also, a method is described to protect plants, 
soils, seeds, trees and/or fruits against the damage of a 
pest of insects, bacteria, fungus, viruses, and/or a com- 
bination of one or more of these agents, that comprises 
planting a plant procedure, which is obtained for any via 

45 jn a latex base, that can have or not an added color, but 
must be free of chemical fungicides, 100 grams of the 
present invention composition, that includes a mixture of 
two or more Trichoderma species in different phases of 
vegetative growth, contained in a micro ionized nutritive 

so support and is integrated, mixed by any means (including 
manual) until obtaining an homogeneous solution. Once 
defined the color forthe latex, 10grams ofvegetal and/or 
organic colorant are added, previously dissolved in 1 liter 
of warm water. Depending on the required tonality, the 

55 colorant quantity can rise or go down. 

[0063] The present invention composition is obtained 
by a preparation procedure that includes: 
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a) Initial sowing on trays containing the micro nutri- 
ent, micro ionized sterile, and hydrated in a hydro 
alcoholic extract of Rubus sp, with three Trichoder- 
rna species in the form of original spores, in the fol- 
lowing proportions: Trichoderma Harzianum 50%, 
Trichoderma Viridae 30% and Trichoderma Longi- 
bratum(already irradiated) 20%. 

b) Critical levels: the culture is handled in the follow- 
ing levels, pH 5, temperature 1 7°C to 22°C, with ex- 
positions of interrupted photo periods. 

c) Ability of the nutrient to absorb, contain and deliver 
(in aqueous solution) the volatile secretions, product 
of the mutual repulsion of the species Harzianum 
and Viridae and the non volatile secretions of Tri- 
choderma Longibratum together with its antibacteri- 
an ability contributed by the substances of bacterio- 
static bactericidal nature contained in the hydro al- 
coholic extract of Rubus sp. 

d) The presence of Trichoderma Longibratum in the 
culture allows a controlled release of antagonistic 
secretions and of a character fungi entomicidal bac- 
tericidal bacteriostatical, from its part and of the Tri- 
choderma species Viridae and Harzianum, avoiding 
that they annihilate each other and maintaining a 
vegetative growth in all of their development phases 
and with all of the metabolic functions of the three 
species in the micro nutrient that contain hydro al- 
coholic extract of Rubus sp. 

e) The generated biomass harvest implies the total 
collection of this by mechanical means, between 
days 4 and 7, its re sowing is made from this point, 
using live material in ail of its vegetative growth phas- 
es at 1% or more with respect to the already hydrated 
nutrient over culture trays. 

[0064] A method to protect plants, soils, seeds, trees 
and/or fruits against the damage of a pest of insects, 
bacteria, fungus, viruses, and/or a combination of one or 
more of these agents, that comprises planting a plant or 
transgenic trees, that express a specific substance of 
entomicidal, fungicidal, bactericidal, bacteriostatical, 
nematicidal nature and/or other enzymes characteristic 
of Trichoderma inside an area in which those pests can 
appear. 

[0065] Besides, in the present invention a method is 
described to produce and/or formulate any fungicidal, 
bacteriostatic bactericidal product of wide spectrum, with 
foliar, radicular, vascular action and on fruits (including 
those already harvested); used in preventive and/or cur- 
ative phase, even on naked earth and/or compost includ- 
ing any surface that permits the vegetal growth based on 
the mixture of two or more species of Trichoderma com- 
prising: 

a) The growth of one ormore stumps of Trichoderma, 
(including viridae, harzianum and longibratum) on a 
solid culture. 

b) The choice of oat as prime matter, and/or any 



derivative of it, in pure form or in 

a mixture in any proportion, able to shoot the growth of 
two ormore Trichoderma species containing or not hydro 
5 alcoholic extract of Rubus sp and/or vegetal extract or of 
any other origin with a bactericidal bacteriostatic potential 
that doesn't affect the growth of Trichoderma, with similar 
properties. 

[0066] Additionally, in the present invention is de- 
10 scribed a composition that comprises two or more Tri- 
choderma species, natural or genetically modified, by ra- 
dioactive methods or other form, original stumps of spe- 
cies and/or sub species of Trichoderma, natural or from 
laboratory, to which is added a total hydro alcoholic ex- 
15 tractof Rubus sp, or some of its components Jnamixture 
with natural or chemical substances aimed to obtain a 
bactericidal bacteriostatic and/or preserver, being that 
composition: 

20 a. A composition formulated on the base of two or 
more Trichoderma stumps, with the addition of any 
synthetic substance, organic or inorganic, including 
the preservers and prepulsors of these substances, 
destined to give a bactericidal bacteriostatic charac- 

25 teristic, and/or any fungicidal substance in minor 
doses of the necessary to kill the Trichoderma cul- 
ture, or fungicidal substances to which the selected 
Trichoderma species turn out to be immune, but suf- 
ficiently strong to give to said preparation a fungicidal 

30 character, as well as the incorporation of substances 
of any origin and nature, and/or instigators of bacte- 
riostatic bactericidal action (including penicillin as 
impure extract of the prepulsorfungus and/or of com- 
mercial origin, macrolids, neomacrolids, cy- 

35 closporin, and any other therapeutical family of fun- 
gicidal bacteriostatic bactericidal already available 
in the market or that could be available in the next 
years. 

b. A composition formulated on the base of two or 
40 more live and active Trichoderma species that due 
to its antagonistic character must have a separate 
commercial presentation, but must be mixed in the 
moment that are to be used in an immediate form or 
in a term non greater than 45 days after the applica- 
45 tion of the first species, all this with the objective of 
achieving an action spectrum wider than that given 
by any species and of any possible origin in any veg- 
etative growth phase, that could orcould not contain 
agents that give them the added properties as bac- 
50 teriostatic bactericidal. 

[0067] The present invention, besides, refers to a fun- 
gicide bacteriostatic bactericide formulation of wide 
spectrum with action on fungus and/or bacteria that are 
55 responsible of fungal diseases and/or bacteriosis on hu- 
man beings and/or animals, as well as on bacteriosis 
and/or fungus that can infect foods, avoiding that way its 
growth and/or in curative phase on bacteria and/or fun- 
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gus already installed, used in preventive and/or curative 
phase, which consists in a commercial presentation for 
confectionery that allows to introduce one or more live 
Trichoderma stumps and/or an extract of them, having 
lactones as active principle in a concentration enough to 
permit the inhibition of the fungus growth(as an example, 
penicillium and others) on bread in particular and on mass 
in general, once cooked, so extending its useful life. 

EXAMPLE 1 



EXAMPLE 4 

[0077] Composition based on latex that comprises two 
or more live Trichoderma species. 
5 [0078] Composition based on latex that can or cannot 
have added the color, that comprises for each 60 liters 
of latex base, 1 00 grams of the composition of example 1 . 



10 Claims 



[0068] Preparation procedure for the composition that 1. 
comprises two or more live Trichoderma species. 
[0069] The stumps of Trichoderma Viridae, Trichode- 
rma Longibratum and Trichoderma Harzianum were is 
identified and selected, subsequently were cultivated in 
a traditional bioreactor fed with glucose-maltose to obtain 
an aqueous solution rich in secretions but poor in Tri- 
choderma biomass and afterwards a sieving was made 
that allowed to pick up the spores present in this culture. 20 
[0070] These fungus spores were cultivated over an 
oat layer previously sterilized by means of a controlled 
exposition to microwaves and slightly hydrated until 
reaching to isolate each species in a separate jar. 2. 
[0071] To avoid the annihilation of the species while 25 
living together in the culture, a transformation was real- 
ized by means of the exposition of the Trichoderma 
Longibratum stumps to radiation, transforming it by in- 
duced selection in a stump resistant to the fungicidal se- 
cretions that release the two Trichoderma species that 30 
are contained in the final product More specifically, the 
original Trichoderma Longibratum species were subject- 3. 
ed to micro expositions to Cobalt during 50 generations, 
obtaining a stump with unique characteristics. 
[0072] Subsequently, the Rubus sp extract is incorpo- 35 
rated in a concentration of no less than 0,68 mg/ml. 4. 

EXAMPLE 2 

[0073] Composition that comprises two or more live 40 
Trichoderma species. 5. 
[0074] Composition that comprises Trichoderma Har- 
zianum, Trichoderma Viridae and Trichoderma Longibra- 
tum in the proportions: 10:20:70, or 99:05:05. 

45 6. 

EXAMPLE 3 

[0075] Preparation procedure of the composition, 
based in latex and two or more live Trichoderma species. 
[0076] An amount of 60 liters of a latex base, that can so 7, 
or cannot have added the color, is mixed with 1 00 grams 
of the example 1 composition and is stirred by any means 
(including manual agitation), until achieving an homoge- 
neous solution. Once defined the color for the latex, are 8. 
added 1 0 grams of vegetal and/or organic and/or inor- 55 
ganic colorant previously dissolved in 1 liter of warm wa- 
ter. Depending on the required tonality, the quantity of 
colorant can rise or go down. 



Bactericidal, bacteriostatic and fungicidal composi- 
tion, characterized in that it comprises two or more 
live Trichoderma species selected among Trichode- 
rma harzianum, viridae, polysporum, longibratum, 
koningii and variations of these, obtained in labora- 
tory, on micronised oat as solid means of cultiva- 
tion, ^identified as T 22, Tr 115, Tr 1 16, KRL -AG 2 
(Rifai), including holoformsas Hypocreaand Podos- 
troma, where T. longibratum stump was transformed 
by means of the exposition to radiation before being 
contacted with other Trichoderma species. 

Composition according to claim 1 , characterized in 
that it comprises two or more Trichoderma species, 
natural or genetically modified, original stumps of Tri- 
choderma species and sub species from any natural 
or laboratory origin, live and active in any of its veg- 
etative growth phases, mycelium spores, fractionat- 
ed or in different proportions. 

Composition according to claims 1 to 2, character- 
ized in that it comprises three live Trichodermaspe- 
cies. 

Composition according to claims 1 to 3, character- 
ized in that 'rt comprises three live Trichoderma spe- 
cies selected from stumps Trichoderma viridae, Tri- 
choderma longibratum and Trichoderma harziano. 

Composition according to claims 1 to 4 character- 
ized in that the three live Trichoderma species are 
in the proportions: 10:20:70 or 99:05:05. 

Composition according to claims 1 to 5, character- 
ized in that it comprises the three live Trichoderma 
species and a vegetal extract of bacteriostatic bac- 
tericidal nature. 

Composition according to claims 1 to 6, character- 
ized in that the extract is a Rubus sp hydro alcoholic 
extract. 

Composition based on latex for pruning cicatrizing 
paint, characterized in that it comprises a latex 
base, that has a colour added, and a composition 
according to any of the claims 1 to 7. 
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9. Composition based on latex for pruning cicatrizing 
paint, characterized in that it comprises a latex 
base, that has no colour added, and a composition 
according to any of the claims 1 to 7. 

10. Composition according to claims 8 and 9, charac- 
terized in that it comprises approximately 60 liters 
of said latex and 1 00 grams of said composition. 

11 . Use of the composition according to any of the pre- 
ceding composition claims for protecting plants, 
soils, seeds, trees and/or fruits against the damage 
of a pest of insects, bacteria, fungus, viruses, and/or 
a combination of two or more of these agents. 

12. Use according to claim 11, characterized in that it 
is applied in the form of dry powder or in the form of 
an aqueous suspension. 

13. Use according to claims 1 1 or 1 2, characterized in 
that the application is made by means of the volley 
technique, in seed impregnation, directly on plants, 
incorporated to ferti-irrigation tanks, by means of 
back machines, pulverizing machines and electro- 
static machines. 

14. Use according to claims 1 1 to 13, characterized in 
that the applied dose is 1 kg per hectare, per each 
600 liters of water. 

15. Non therapeutic use of the composition to protect 
plants, soils, seeds, trees and/or fruits according to 
preceding composition claims 1 to 10, as fungicide 
bacteriostatic bactericide of wide spectrum with ac- 
tion on fungus, and/or bacteria, that are responsible 
of fungal diseases and/or bacteriosis on human be- 
gins, and/or animals and/or foods. 

16. Use according to claim 15, characterized in that it 
can be used in the prevention phase and/or the cur- 
ative phase. 

17. Preparation procedure of the composition according 
to claims 1 to 6, characterized in that it comprises 
an initial sowing over trays that contains the micro 
nutrient in a vegetal extract, with two or more Tri- 
choderma species in the form of reproductive original 
units, and the harvest of the biomass generated by 
mechanical means. 

18. Preparation procedure according to claim 1 7, char- 
acterized in that the sowing comprises three Tri- 
choderma species in the form of reproductive original 
units. 

19. Preparation procedure according to claim 18, char- 
acterized in that the three Trichoderma species are 
selected from the stumps of Trichoderma viridae, 



Trichoderma longibratum and Trichoderma har- 
zianum. 

20. Preparation procedure according to claim 1 9, char- 
acterized in that the proportion of the three species 
is 50% Trichoderma harzianum, 30% Trichoderma 
viridae and 20% Trichoderma longibratum 



1 . Bakterizide, bakteriostatische und f ungizide Zusam- 
mensetzung, dadurch gekennzeichnet, dass sie 
mindestens zwei lebende Trichoderma-Arien auf- 

15 weist, die aus Trichoderma harzianum, viridae, po- 
iysporum, longibratum, koningiiund Variationen da- 
von ausgew§hlt sind, im Labor auf mikronisiertem 
Haferals testes Kultivierungsmittel erharten wurden, 
ais T 22, Tr 1 1 5, Tr 1 1 6, KRL-AG 2 (Rifal) identif iziert 

^0 sind, einschlieBlich Holoformen wie Hypocrea und 
Podostroma, wobei der T. longibratum-Stamm 
durch Exposition gegenuberStrahlungtransformiert 
wurde, bevorerin KontaktmitanderenTrichoderma- 
Arten gebracht wird. 

25 

2. Zusammensetzung nach Anspruch 1 , dadurch ge- 
kennzeichnet, dass sie mindestens zwei Tricho- 
derma-Arten, naturlich oder genetisch modifizierte 
Originalstamme von Trichoderma-Arten und Unter- 

30 arten jeglicher naturlicher Herkunft oder Laborher- 
kunft, die in jeder der vegetativen Wachstumspha- 
sen lebendig und aktiv sind, Myzelsporen, fraktio- 
niert oder in verschiedenen Anteilen, aufweist. 

35 3. Zusammensetzung nach Anspruch 1 bis 2, dadurch 
gekennzeichnet, dass sie drei lebende Trichoder- 
ma-Arten aufweist. 

4. Zusammensetzung nach Anspruch 1 bis 3, dadurch 
40 gekennzeichnet, dass sie drei lebende Trichoder- 
ma-Arten aufweist, die aus den Stammen Trichoder- 
ma viridae, Trichoderma longibratum und Tricho- 
derma harziano ausgewahit sind. 

45 5. Zusammensetzung nach Anspruch 1 bis 4, dadurch 
gekennzeichnet, dass die drei lebenden Tricho- 
derma-Arien in den Anteilen 10:20:70 oder 99:05: 
05 vorliegen. 

so 6. Zusammensetzung nach Anspruch 1 bis 5, dadurch 
gekennzeichnet, dass sie die drei lebenden Tri- 
choderma-Arten und einen pflanzlichen Extrakt bak- 
teriostatischer bakterizider Art aufweist. 

55 7. Zusammensetzung nach Anspruch 1 bis 6, dadurch 
gekennzeichnet, dass es sich bei dem Extrakt urn 
einen wassrigen alkoholischen Extrakt aus Rubus 
sp. handelt. 
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8. Zusammensetzung auf Latexbasis fur eine Farbe fur 
Geh6lzschnittnarben, dadurch gekennzeichnet, 
dass sle eine Latexbasis aufweist, der eine Farbe 
zugegeben wurde, und eine Zusammensetzung 
nach einem der Anspruche 1 bis 7. 

9. Zusammensetzung auf Latexbasis f ur eine Farbe fur 
Geholzschnittnarben, dadurch gekennzeichnet, 
dass sie eine Latexbasis aufweist, der keine Farbe 
zugegeben wurde, und eine Zusammensetzung 
nach einem der Anspruche 1 bis 7. 

10. Zusammensetzung nach Anspruch 8 und 9, da- 
durch gekennzeichnet, dass sie etwa 60 Liter des 
Latex und 100 Gramm der Zusammensetzung auf- 
weist. 

11. Verwendung der Zusammensetzung nach einem 
der vorherigen Zusammensetzungsanspruche zum 
Schutzen von Pflanzen, Boden, Saatgut, Baumen 
und/oder FrOchten vor der Schadigung durch Insek- 
ten~, Bakterien-, Pilz-, Virusschadlinge und/oder ei- 
ner Kombination von mindestens zwei dieser Erre- 
ger. 

12. Verwendung nach Anspruch 11, dadurch gekenn- 
zeichnet, dass sie in der Form einestrockenen Pul- 
vers oder in der Form einer wassrigen Suspension 
aufgetragen wird. 

13. Verwendung nach Anspruch 11 oder 12, dadurch 
gekennzeichnet, dass das Auftragen mittels "Vol- 
ley'-Technik erfoigt, bei der Saatgutimpragnierung, 
direktauf Pflanzen, in Fertirrigationstanks integriert, 
mittels tt Back"-Maschinen, Pulverisierungsmaschi- 
nen und elektrostatischen Maschinen. 

14. Verwendung nach Anspruch 1 1 bis 1 3, dadurch ge- 
kennzeichnet, dass je Hektar und je 600 Liter Was- 
ser eine Dosis von 1 kg verwendet wird. 

,15. Nicht-therapeutische Anwendung der Zusammen- 
setzung zum Schutz von Pflanzen, Boden, Saatgut, 
Baumen und/oder Fruchten nach den vorherigen Zu- 
sammensetzungsanspruchen als Fungizid, Bakte- 
riostatikum, Bakterizidum mit breitem Wirkspektrum 
auf Pilze und/oder Bakterien, die Pilzerkrankungen 
und/oder Bakteriosen bei Kindem und/oder Tieren 
und/oder Lebensmittein hervorrufen. 

16. Verwendung nach Anspruch 15, dadurch gekenn- 
zeichnet, dass sie in der Praventionsphase und/ 
oder der Ausheilungsphase angewendet warden 
kann. 

17. Hersteliungsverfahren der Zusammensetzung nach 
Anspruch 1 bis 6, dadurch gekennzeichnet, dass 

• es ein anfangliches Aussaen in Schalen, die den Mi- 



kronahrstoff in einem pf lanzlichen Extrakt enthalten, 
mit mindestens zwei Trichoderma-Arten in Form re- 
producer Originaleinheiten, und das Ernten der 
mechanisch erzeugten Biomasse umfasst 

5 

18. Hersteliungsverfahren nach Anspruch 17, dadurch 
gekennzeichnet, dass die Saat drei Trichoder- 
ma-Arten in der Form reproduktiver Originaleinhei- 
ten umfasst. 

10 

19. Hersteliungsverfahren nach Anspruch 18, dadurch 
gekennzeichnet, dass die drei Trichoderma-Arten 
aus den Stammen Trichoderma viridae, Trichoder- 
ma longibratum und Trichoderma harzianum aus- 

15 gewahlt sind. 

20. Hersteliungsverfahren nach Anspruch 19, dadurch 
gekennzeichnet, dass der Anteil der drei Arten 
50% Trichoderma harzianum, 30% Trichoderma vi- 

20- ridae und 20% Trichoderma longibratum betragt. 



Revindications 

25 1 . Composition bactericide, bacteriostatique etfongici- 
de, caracterisee en ce qu'elle comprend deux ou 
plus de deux especes vivantes de Trichoderma choi- 
sies parmi Trichoderma harzianum, viridae, polys- 
porum, iongibratum, koningiiet les variations de cel- 

30 les-ci, obtenues en laboratoire, sur avoine microni- 
see en tant que moyen solide de culture, identifiers 
sous le nom de T 22, Tr 115, Tr 116, KRL-AG 2 
(Rifai), y compris les holoformes comme Hypocrea 
et Podostroma, ou la souche de T. iongibratum a 

35 ete transformee par exposition a un rayonnement 
avant d'etre mise en contact avec d'autres especes 
de Trichoderma. 

2. Composition selon la revendication 1 , caracterisee 
40 en ce qu'elle comprend deux ou plus de deux es- 
peces de Trichoderma, naturelles ou genetiquement 
modifiees, souches originelles d' especes de Tricho- 
derma et sous-especes d'une quelconque origine 
naturelle ou de laboratoire, vivantes et actives dans 

45 I'une quelconque de ses phases de croissance ve- 
getative, spores de mycelium, fractionnees ou en 
differentes proportions. 

3. Composition selon les revendications 1 a 2, carac- 
50 terisee en ce qu'elle comprend trois especes vivan- 
tes de Trichoderma. 

4. Composition selon les revendications 1 a 3, carac- 
terisee en ce qu'elle comprend trois especes vivan- 

55 tes de Trichoderma choisies parmi les souches Tri- 
choderma viridae, Trichoderma longibratum et Tri- 
choderma harziano. 
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5. Composition selon les revendications 1 a 4, carac- 
terisee en ce que les trois especes vivantes de Tri- 
chodermasonX dans les proportions : 1 0 : 20 : 70 ou 
99 : 05 : 05. 

6. Composition selon les revendications 1 a 5, carac- 
terisee en ce qu'elle comprend les trois especes 
vivantes de Trichoderma et un extrart vegetal de na- 
ture bacteriostatique et bactericide. 

7. Composition selon les revendications 1 a 6, carac- 
terisee en ce que Pextrait est un extrart hydro-al- 
coolique de Rubus sp. 

8. Composition a base de latex pour cicatriser les plaies 
d'elagage, caracterisee en ce qu'elle comprend 
une base de latex, a laquelle estajoutee unecouleur, 
et une composition selon Tune quelconque des re- 
vendications 1 a 7. 

9. Composition a base de latex pour cicatriser les plaies . 
d'elagage, caracterlsee en ce qu'elle comprend 
une base de latex, a laquelle n'est pas ajoutee une 
couleur, et une composition selon I'une quelconque 
des revendications 1 a 7. 

10. Composition selon les revendications 8 et 9, carac- 
terisee en ce qu'elle comprend approximativement 
60 litres dudit latex et 1 00 grammes de ladite com- 
position. 

11. Utilisation de la composition selon Tune quelconque 
des revendications de composition precedentes 
pour proteger des plantes, des sols, des semences, 
des arbres et/ou des fruits contre I'endommagement 
par des insectes, des bacteries, des champignons, 
des virus nuisibles et/ou une combinaison de deux 
ou plus de deux de ces agents. 



arbres et/ou des fruits selon les revendications pre- 
cedentes 1 a 10 de composition, en tant que fongi- 
cide, bactericide bacteriostatique a large spectre 
d'action sur les champignons et/ou les bacteries qui 
s sont responsables des mycoses et/ou des bacterio- 
ses sur les itres humains et/ou les animaux et/ou 
les aliments. 

16. Utilisation selon la revendication 15, caracterisee 
10 en ce qu'elle peut etre utilisee dans la phase de 

prevention et/ou la phase curative. 

17. Procedure de preparation de la composition selon 
les revendications 1 a 6, caracterisee en ce qu'elle 

is comprend un ensemencement initial sur clayette 
contenant le micronutrimentdans un extrait vegetal, 
avec deux ou plus de deux especes de Trichoderma 
sous la forme d'unites originelles reproductives et le 
ramassage de la biomasse generee par des moyens 

20 mecaniques. 

1 8. Procedure de preparation selon la revendication 1 7, 
caracterlsee en ce que I'ensemencement com- 
prend trois especes de Trichoderma sous la forme 

25 d'unites originelles reproductives. 

19. Procedure de preparation selon la revendication 1 8, 
caracterisee en ce que les trois especes de Tri- 
choderma sont choisies parmi les souches Tricho- 

30 derma viridae, Trichoderma longibratum et Tricho- 
derma harzianum. 

20. Procedure de preparation selon la revendication 1 9, 
caracterisee en ce que la proportion des trois es- 

35 peces est de 50 % de Trichoderma harzianum, 30 
% de Trichoderma viridae et 20 % de Trichoderma 
iongibratum. 
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12. Utilisation selon la revendication 11, caracterisee 40 
en ce qu'elle est appliquee sous la forme d'une pou- 
dresecheou sous la forme d'une suspension aqueu- 

se. 

13. Utilisation selon la revendication 1 1 ou 12, caracte- 45 
risee en ce que I'application est realisee au moyen 

de la technique a la volee, par impregnation des se- 
mences, directement sur les plantes, incorporee a 
des cuves de ferti-irrigation, au moyen de machines 
arrieres, de machines de pulverisation et de rnachi- so 
nes <§lectrostatiques. 

14. Utilisation selon les revendications 11 a 13, carac- 
terisee en ce que la dose appliquee est de 1 kg par 
hectare, pour chaque 600 litres d'eau. 55 

15.. Utilisation non therapeutique de la composition pour 
proteger des plantes, des sols, des semences, des 
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